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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device capable of displaying 
even video signals mutually different in the number of pixels. 
CONSTITUTION: In the active matrix type liquid crystal display device 
provided with an active matrix liquid crystal display panel 1, a data driver 2 
driving the data lines of the liquid crystal display panel 1 and a gate driver 
3 driving the scan lines of the liquid crystal display panel 1, when the video 
signal of the number of pixels different from the number of pixels of the 
liquid crystal display panel 1 in the horizontal or vertical direction is 
inputted, and a part where no video is displayed occurs on the display 
surface of the liquid crystal display panel 1, a prescribed voltage is 
supplied to the pixel in the part where no video of the liquid crystal display 
panel 1 is displayed in the non-video signal period of the video signal. g ; * 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] The data driver which drives the data line of an active matrix liquid crystal panel (1) and this 
liquid crystal panel (2), In an active matrix liquid crystal display equipped with the gate driver (3) which 
drives the scan line of said liquid crystal panel The video signal of the level or the different number of 
pixels from the vertical number of pixels of said liquid crystal panel (1) is inputted. The active matrix 
liquid crystal display characterized by supplying a predetermined electrical potential difference to the 
pixel of the part as which the image of said liquid crystal panel is not displayed at the non-video-signal 
period of said video signal when the part as which an image is not displayed on the screen of said liquid 
crystal panel arises. 

[Claim 2] Said data driver (2) is an active matrix liquid crystal display according to claim 1 which is 
equipped with the shift register shifted according to the dot clock signal of said video signal, and is 
characterized by supplying the clock signal of a frequency higher than said dot clock signal to the shift 
register of said data driver at the non-driving period of said horizontal scanning period when the number 
of dot clocks of the horizontal scanning period of said video signal is smaller than the horizontal number 
of pixels of said liquid crystal panel. 

[Claim 3] Said gate driver (3) is an active matrix liquid crystal display according to claim 1 or 2 which is 
equipped with the shift register shifted according to the Horizontal Synchronizing signal of said video 
signal, and is characterized by supplying the scan signal of a frequency higher than said Horizontal 
Synchronizing signal to the shift register of said gate driver at the vertical-retrace-line period of said 
video signal when the number of Horizontal Synchronizing signals within the vertical-scanning period of 
said video signal is smaller than the number of pixels of the perpendicular direction of said liquid crystal 
panel (1). 

[Claim 4] It is the active matrix liquid crystal display according to claim 3 characterized by said data 
driver (2) outputting the data until it incorporates data of one line and then the indicative data of a video 
signal is inputted at the time of initiation of said vertical-retrace-line period. 

[Claim 5] The active matrix liquid crystal display according to claim 1 which makes a part for the display 
of an image the center of abbreviation of said liquid crystal panel, and is characterized by preparing the 
part as which an image is not displayed in both sides when the number of dot clocks of the horizontal 
scanning period of said video signal is smaller than the horizontal number of pixels of said liquid crystal 
panel. 

[Claim 6] The active matrix liquid crystal display according to claim 2 which makes a part for the display 
of an image the center of abbreviation of said liquid crystal panel, and is characterized by preparing the 
part as which an image is not displayed in both sides when the number of dot clocks of the horizontal 
scanning period of said video signal is smaller than the horizontal number of pixels of said liquid crystal 
panel. 

[Claim 7] The active matrix liquid crystal display according to claim 6 characterized by inputting a shift 
pulse into the shift register of said data driver further at the time of initiation of the non-driving period 
of said horizontal scanning period, and shifting two pulses in parallel. 

[Claim 8] The active matrix liquid crystal display according to claim 1 which makes a part for the display 
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of an image the center of abbreviation of said liquid crystal panel, and is characterized by preparing the 
part as which an image is not displayed up and down when the number of Horizontal Synchronizing 
signals within the vertical-scanning period of said video signal is smaller than the number of pixels of the 
perpendicular direction of said liquid crystal panel. 

[Claim 9] An active matrix liquid crystal display given in claim 3 which makes a part for the display of an 
image the center of abbreviation of said liquid crystal panel, and is characterized by preparing the part 
as which an image is not displayed up and down when the number of Horizontal Synchronizing signals 
within the vertical-scanning period of said video signal is smaller than the number of pixels of the 
perpendicular direction of said liquid crystal panel thru/or any 1 term of 5. 

[Claim 10] The active matrix liquid crystal display according to claim 8 characterized by supplying an 
electrical potential difference to the pixel of the part as which a shift pulse is further inputted into the 
shift register of said gate driver at the time of initiation of said vertical-retraceHine period, two pulses 
are shifted in parallel, and the image of vertical both sides is not displayed simultaneously. 
[Claim 1 1] said data driver — the vertical both sides of said liquid crystal panel — respectively — 
preparing — an active matrix liquid crystal display given in claim 1 characterized by having prolonged 
said data line by turns from the data driver of both sides thru/or any 1 term of 10. 

[Claim 12] It is an active matrix liquid crystal display given in claim 1 which said gate driver is formed in 
the both sides of said liquid crystal panel, respectively, and is characterized by having prolonged said 
scan line by turns from the gate driver of both sides thru/or any 1 term of 1 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the liquid crystal display which displays one 
data of a video signal to 1 pixel of a liquid crystal panel, and drives all liquid crystal pixels, when 
displaying an indicative data smaller than the screen of the liquid crystal panel which can be displayed 
about an active matrix liquid crystal. 
[0002] 

[Description of the Prior Art] Drawing 1 1 is drawing showing the basic configuration of an active matrix 
liquid crystal indicating equipment, drawing 12 is drawing showing the example of a configuration of an 
active matrix liquid crystal panel, drawing 13 R> 3 is the block diagram showing the configuration of a 
data driver, and drawing 1414 is a block diagram showing the configuration of a gate driver. 
[0003] An active matrix liquid crystal indicating equipment has the active matrix liquid crystal panel 1 , 
the data driver 2, and a gate driver 3. As shown in drawing 12 , it is arranged and the active matrix liquid 
crystal panel 1 has the thin film transistor TFT1 1 by which the corresponding gate was connected to 
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the scan line, — , TFTxy so that the liquid crystal cells C1 1, — , Cxy arranged in the shape of a matrix, 
the data line prolonged from the data driver 2, the scan line prolonged from a gate driver 3, and each 
liquid crystal cell and a corresponding data line may be connected. Sequential impression of the scan 
pulse is carried out at a scan line, and the thin film transistor of each line is turned on one by one 
according to this scan pulse. From the data driver 2, the electrical potential difference corresponding to 
an indicative data is outputted to a data line according to the thin film transistor of each line being 
turned on. Therefore, according to a scan pulse, the electrical potential difference corresponding to an 
indicative data is impressed to the liquid crystal cell of the line. Since the thin film transistor of the line 
is still an OFF state until the thin film transistor of the line is turned off, a scan pulse is impressed to all 
lines and a scan pulse is impressed again when a scan pulse is impressed to the following line, the 
electrical potential difference impressed to liquid crystal is maintained to that time. Thus, if the 
electrical potential difference corresponding to an indicative data is impressed to the liquid crystal of all 
lines, the display of one screen will be completed. The display cycle of this one screen is usually called a 
frame. Moreover, a 1 vertical display period may be called from the semantics of displaying all vertical 
lines. 

[0004] The video signal of that CRT (Cathode Ray Tube) is supplied and resemblance is supplied to an 
active matrix liquid crystal display. When such a video signal is supplied, in order to enable the above 
displays, the data driver 2 has the shift register 21, the level shifter 22, sample - and the - hold circuit 
23, and the output buffer 24, as shown in drawing 13 . While clock signal GCLK corresponding to 1 
display dot is inputted into a shift register 21, Horizontal Synchronizing signal HSYNC is inputted and 
the level pulse generated corresponding to a Horizontal Synchronizing signal carries out a sequential 
shift according to clock signal GCLK. A video signal is supplied to the data driver 2, and the level pulse 
which carries out a sequential shift is latched to sample - and the - hold circuit 23. Thus, the data for 1 
level line are held in sample - and the - hold circuit 23. The data for this 1 level line are incorporated by 
the output buffer 24, and a corresponding electrical potential difference is outputted to coincidence 
several 1 level display pixel minutes at a data line. 

[0005] A gate driver 3 has a shift register 31, a level shifter 32, and an output buffer 33, as shown in 
drawing 14 . Vertical Synchronizing signal VSYNC and Horizontal Synchronizing signal HSYNC are 
inputted into a shift register 31, and the scan pulse generated according to a Vertical Synchronizing 
signal carries out a sequential shift according to a Horizontal Synchronizing signal. The scan pulse which 
a shift register 31 outputs and which carries out a sequential shift is inputted into an output buffer 33 
through a level shifter 32. From an output buffer 33, the scan pulse which carries out a sequential shift 
is outputted to a scan line according to the output enable signal OE. 

[0006] Although CRT is widely used as displays, such as current and a computer, the activity of an 
active matrix liquid crystal display is increasing as a display [ that it is small and low power ]. Although 
the display of 640x400 dots of current standard video signals is performed, the display of a high 
definition is demanded more and CRT and the active matrix liquid crystal display which can display a 
high definition are developed. The number of display pixels standard as a display for high definitions now 
does not become settled, but two or more kinds of displays with which the numbers of display pixels 
differ are developed. Usually, since a display is chosen corresponding to a computer, the number of 
pixels of a video signal and the number of pixels of a display which a computer outputs support 1 to 1. 
However, even if it changes a computer, it is requested that a display can be used general-purpose in 
common, and as for a display, it is desirable that all the modes of a video signal can be displayed. 
[0007] It can respond easily by the ratio of the number of display pixels of length and width thinning out 
a video signal in an integral multiple, when the number of pixels of a video signal is large to a case, or 
displaying the data same when the number of display pixels is large as two or more pixels, or displaying 
the average of two or more pixels. However, when the ratio of the number of display pixels of length and 
width is not an integral multiple, it cannot express as such technique. 

[0008] When the number of pixels of a video signal is large, only some pixels of a video signal are 
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displayed there. In this case, the same is said of CRT and a liquid crystal display. Therefore, a display 
can be performed although a part of image will be displayed in this case. On the other hand, when the 
number of pixels of a video signal is smaller than the number of pixels of a display, if it is CRT, a display 
can be performed by supplying a video signal as it is. In CRT, since a black indication of the part to 
which a video signal is not supplied will be given, the part except a video signal being displayed becomes 
black. Thus, as for the part as which the image of a screen is not displayed, being indicated by black is 
desirable from the point of the conspicuousness of a display. However, in the case of the display mode 
which could white-display instead of the black display and reversed especially black and white, the white 
display is more desirable. Moreover, you may make it display a middle gray level. 
[0009] 

[Problem(s) to be Solved by the Invention] However, it was difficult a black display or to white-display in 
the part as which the image of a screen is not displayed with a liquid crystal display, and a certain 
means was required. In a liquid crystal panel, in order to avoid degradation by sticking of liquid crystal, it 
is required for every [ of one screen ] display cycle (frame cycle) to impress the electrical potential 
difference of positive/negative reversed polarity by turns, and also when performing a black display or a 
white display, it is necessary to impress the electrical potential difference of the positive/negative 
reversed polarity of the level corresponding to a black display or a white display by turns. Although a 
black display is hereafter explained as an example in order to give explanation easy, the same is said of 
the case where a white display and a gray level are displayed. The number of pixels of a horizontal 
direction and a perpendicular direction is determined on the structure of a liquid crystal display at the 
time of manufacture, and the shift number of stages of the shift registers 21 and 31 explained by 
drawing 13 and drawing 14 R> 4 is also decided. Therefore, the electrical potential difference of 
positive/negative reversed polarity cannot be impressed to the part which performs a black display by 
turns only by inputting a video signal. Therefore, when the number of pixels of a video signal is smaller 
than the number of pixels of a liquid crystal display, in order to perform a black display into the part 
except an image being displayed, it is necessary to enable it to impress the electrical potential 
difference of reversed polarity for the image of a liquid crystal display panel to perform a black display 
for not displaying at the pixel of a part by turns. 

[0010] When the number of pixels of a video signal is smaller than the number of pixels of a liquid crystal 
display, many things are considered about on which location on the screen of a liquid crystal display an 
image is displayed. For example, it is the case where the location at the upper left of an image and the 
display screen is made in agreement. Otherwise, as shown in drawing 15 , it is the case where an image 
part is arranged in the center of the display screen. Since this gentleman is considered to be the most 
legible from the point of a viewing angle, in the following explanation, it explains as displaying an image 
on a location like drawing 15 . 

[001 1] make it any — in order to enable the display of a liquid crystal display also about the video signal 
with which the numbers of pixels differ, when the number of pixels of a video signal is smaller than the 
number of pixels of a liquid crystal display, it is required also for the part as which the image of a screen 
is not displayed to display the data of predetermined level, and this invention aims at implementation of 
the active matrix liquid crystal display in which such a thing is possible. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the active matrix liquid 
crystal display of this invention In an active matrix liquid crystal display equipped with an active matrix 
liquid crystal panel, the data driver which drives the data line of a liquid crystal panel, and the gate driver 
which drives the scan line of a liquid crystal panel It is characterized by supplying the level or electrical 
potential difference of a liquid crystal panel predetermined in the pixel of the part as which the image of 
a liquid crystal panel is not displayed when the part as which the video signal of the different number of 
pixels from the vertical number of pixels is inputted, and an image is not displayed on the screen of a 
liquid crystal panel arises to the non-video-signal period of a video signal. 
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[0013] furthermore, the 2nd voice of this invention — in an active matrix liquid crystal indicating 
equipment [ like ], a data driver is equipped with the shift register shifted according to the dot clock 
signal of a video signal, and when the number of dot clocks of the horizontal scanning period of a video 
signal is smaller than the horizontal number of pixels of a liquid crystal panel, it is characterized by 
supplying the clock signal of a frequency higher than a dot clock signal to the shift register of a data 
driver at the non-driving period of a horizontal scanning period. 

[0014] furthermore, the 3rd voice of this invention — in an active matrix liquid crystal indicating 
equipment [ like ], a gate driver is equipped with the shift register shifted according to the Horizontal 
Synchronizing signal of a video signal, and when the number of Horizontal Synchronizing signals within 
the vertical-scanning period of a video signal is smaller than the number of pixels of the perpendicular 
direction of a liquid crystal panel, it is characterized by supplying the scan signal of a frequency higher 
than a Horizontal Synchronizing signal to the shift register of a gate driver at the vertical-retrace-line 
period of a video signal. 
[0015] 

[Function] Drawing 1 is drawing explaining the principle of this invention. As shown in drawing 1 , in the 
active matrix liquid crystal display of this invention The video signal of the level or the different number 
of pixels from the vertical number of pixels of a liquid crystal panel is inputted. When the part as which 
an image is not displayed on the screen of a liquid crystal panel arises, supply of an electrical potential 
difference required for the part as which the image of a liquid crystal panel is not displayed in order to 
perform a black display or a white display, and the display suitable for the non-image part of further 
others is performed using the non-video-signal period of a video signal. Thereby, the display suitable for 
a non-image part can be performed now also into the part as which an image is not displayed, and the 
active matrix liquid crystal display which can be used for the video signal in various kinds of modes 
general-purpose is realized. 

[0016] When there are many pixels which have the need of supplying an electrical potential difference in 
a non-video-signal period, since an electrical potential difference cannot be supplied to all the pixels 
required for a non-video-signal period, working speed is raised by having driven with the usual working 
speed. As shown in (1) of drawing 1 , when the number of dot clocks of the horizontal scanning period of 
a video signal is smaller than the horizontal number of pixels of a liquid crystal panel, specifically, the 
clock signal supplied to the shift register of a data driver at the non-driving period of a horizontal 
scanning period is made into the signal of a frequency higher than a dot clock signal. Moreover, when 
the number of Horizontal Synchronizing signals within the vertical-scanning period of a video signal is 
smaller than the number of pixels of the perpendicular direction of a liquid crystal panel, as shown in (2) 
of drawing 1 , the scan signal supplied to the shift register of a gate driver at the vertical-retrace-line 
period of a video signal is made into the signal of a frequency higher than a Horizontal Synchronizing 
signal. 
[0017] 

[Example] Drawing 2 is the block diagram showing the configuration of the 1st example of this invention. 
In addition, in drawing, the same reference number is attached and expressed with the same functional 
division also including drawing explained until now, and suppose that a part of explanation is omitted. It is 
the liquid crystal panel with which a reference number 1 has the pixel of y to x and a perpendicular 
direction horizontally in drawing 2 . 2 is a data driver which drives the data line of a liquid crystal panel 1. 
3 is a data driver which impresses a scan pulse to the scan line of a liquid crystal panel 1. 4 is a data 
driver clock generation circuit which generates the clock signal supplied to the data driver 2. 5 is a gate 
driver clock generation circuit which generates the scan clock signal supplied to a gate driver 3, and 6 is 
a clock control circuit which controls making it not change the output of the data driver 2 etc. The data 
driver 2 and a gate driver 3 have the configuration same with having been shown in drawing 13 and 
drawing 14 . The data driver clock generation circuit 4 has the 1st clock generation circuit 41 which 
generates the 1 st clock signal used as a shift clock signal of image data, the 2nd clock generation circuit 



-6- 



42 which generates the 2nd clock signal of a frequency higher than the 1st clock signal, and 2-1 
selector 43 which chooses and outputs the 1st clock signal or the 2nd clock signal according to the 1st 
switch signal. The gate driver clock generation circuit 5 has the 3rd clock generation circuit 51 which 
generates the 3rd clock signal equivalent to a horizontal scanning signal, the 4th clock generation circuit 

52 which generates the 4th clock signal of a frequency higher than the 3rd clock signal, and 2-1 selector 

53 which chooses and outputs the 3rd clock signal or the 4th clock signal according to the 2nd switch 
signal. 

[0018] Drawing 3 is drawing having shown more the data driver clock generation circuit 4 shown in 
drawing 2 , the gate driver clock generation circuit 5, and the clock control circuit in the detail, drawing 
4 R> 4 is drawing showing the horizontal timing of the 1 st example of operation, drawing 5 is drawing 
showing the timing of the perpendicular direction of the 1st example of operation, and drawing 6 is 
drawing showing the timing of the clock control circuit 5 of operation. 

[0019] The PLL circuits 49 are the integral multiple of the Horizontal Synchronizing signal of a video 
signal / HS to a dot clock signal, and a circuit which specifically generates the signal of a twice as many 
frequency as this, and since the clock signal of the high speed outputted from the PLL circuit 49 is used 
as the 2nd clock signal, it can be said that the PLL circuit 49 is equivalent to the 2nd clock generation 
circuit 42. It is the circuit which a frequency divider 44 carries out dividing of the clock signal of the high 
speed which the PLL circuit 49 outputs, specifically carries out 1 / 2 dividing, and generates the clock 
signal of the same frequency as a dot clock signal, and since the clock signal which this circuit outputs 
turns into the 1st clock signal, it can be said that a frequency divider 44 is equivalent to the 1st clock 
generation circuit 41. A counter 45, the 1st and 2nd decoders 46 and 47, and JK flip-flop (FF) 48 are 
parts which generate the 1st switch signal. A counter 45 counts the 2nd clock signal which the PLL 
circuit 49 outputs, and if the 1st decoder 46 detects having become equal to the period when the 
counted value outputs the indicative data of a video signal, it will switch so that JK-FF48 may output 
the 2nd clock signal with which the PLL circuit 49 outputs 2-1 selector 43. A counter 45 is reset and 
the 2nd clock signal is counted similarly, and if the 2nd decoder 47 detects that the counted value was 
in agreement at the non-video-signal period, it will switch so that JK-FF48 may output the 1st clock 
signal with which a frequency divider 44 outputs 2-1 selector 43. Therefore, as the 1st switch signal is 
shown in drawing 4 , the period to "high [ high (H) ]" when the output period of the status signal of a 
video signal is other becomes "low [ low (L) ]." The 1st clock signal is supplied for the 1st switch signal 
to the data driver 2 at the period of "H", and the same actuation as the usual graphic display is 
performed. The 2nd clock signal is supplied for the 1st switch signal to the data driver 2 at the period of 
"L", and a shift pulse is shifted to a high speed from usual. If the 1st switch signal performs the 
electrical potential difference for being impressed by the pixel of a non-image part, i.e., a black display, 
to the data driver 2 at the period of "L", the electrical potential difference of the positive/negative 
reversed polarity corresponding to a black display will be supplied by turns. 

[0020] Perpendicularly, a Horizontal Synchronizing signal/HS is used as it is as the 3rd clock signal. The 
double periphery circuit 54 is a circuit which generates the 4th clock signal of the frequency of an 
integral multiple from a Horizontal Synchronizing signal/HS, and it can be said that the double periphery 
circuit 54 is equivalent to the 4th clock generation circuit 52. A counter 55, the 3rd and 4th decoders 56 
and 57, and JK flip-flop (FF) 58 are parts which generate the 1st switch signal. A counter 55 counts a 
Horizontal Synchronizing signal/HS, and if the 3rd decoder 56 detects that the counted value became 
equal to the value of the line of the perpendicular direction of a video signal, it will switch so that JK- 
FF58 may output the 4th clock signal with which the double periphery circuit 54 outputs 2-1 selector 53. 
A counter 55 is reset, a Horizontal Synchronizing signal/HS is counted similarly, and if the 4th decoder 
57 detects that the counted value was in agreement at the vertical-retrace-line period, JK-FF58 will 
switch 2-1 selector 53 so that a Horizontal Synchronizing signal/HS may be outputted. Therefore, as 
the 2nd switch signal is shown in drawing 5 , the output period of the status signal of the perpendicular 
direction of a video signal becomes "high [ high (H) ]", and a vertical-retrace-line period becomes "low 
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[ low (L) ]." The 3rd clock signal is supplied for the 2nd switch signal to a gate driver 3 at the period of 
"H", and the same actuation as the usual graphic display is performed. The 4th clock signal is supplied 
for the 2nd switch signal to a gate driver 2 at the period of "L", and a shift pulse is shifted to a high 
speed from usual. The status signal part of the video signal shown in drawing 5 is the signal with which 
the video signal as shown in drawing 4 continued actually. 

[0021] If the frequency of the 4th clock signal which drives the shift register of a gate driver 3 is raised 
to a vertical-retrace-line period, it is necessary to also make working speed of the data driver 2 high 
according to it. However, then, the data driver 2 becomes large and the problem of also increasing cost 
arises. A clock control circuit is a circuit for solving such a problem. 

[0022] The data which the 2nd switch signal outputs to the period of "L" from the data driver 2 are 
good by the fixed data corresponding to a black display etc. Therefore, it is not necessary to newly hold 
data until the period whose 2nd switch signal is "L" will expire, if the data displayed on one line of the 
data driver 2 are held after the 2nd switch signal "L" Becomes. Therefore, it becomes unnecessary and 
the shift of the clock signal in the data driver 2 can be accelerated. 

[0023] The clock control circuit 6 has a counter 61, the 5th and 6th decoders 62 and 63, and JK flip- 
flop (FF) 64. A counter 61 counts a Horizontal Synchronizing signal / HS **, and if the 5th decoder 62 
detects that the counted value became large from the value of the line of the perpendicular direction of 
a video signal only in 1, JK-FF64 will switch 2-1 selector 64 so that the signal of "L" may be outputted. 
A counter 61 is reset and a Horizontal Synchronizing signal/HS is counted similarly, and if the 6th 
decoder 63 detects that only the counted value's 1 corresponded with the small value from the vertical- 
retrace-line period, it will switch so that JK-FF64 may output the clock signal with which the data driver 
clock generation circuit 4 outputs 2-1 selector 64. 

[0024] Therefore, as the signal which the clock control circuit 6 outputs is shown in drawing 6 , the 
period "low [ low (L) ]" when only 1 horizontal-scanning period is shorter than a vertical-retrace-line 
period comes, and supply of the clock signal to the data driver 2 is suspended in the meantime. If the 
output of the last line of a video signal is completed and the 2nd switch signal switches to "L", the data 
displayed on non-image parts, such as a black display, will be supplied, and this data will be held at one 
line of a data driver. If the data of a non-image part are held at one line of a data driver, since supply of 
the clock signal to a data driver will be suspended, the held data remain as it is until a vertical-retrace- 
line period expires. This may be made into the 2nd clock signal although drawing 6 has shown that the 
clock signal inputted into a data driver at this period is usually inputted into the 1st clock signal like the 
time of a display. 

[0025] Although data are written in the pixel of the part which performs a black display at the period 
when image data are not inputted, by having used the same clock signal as a display period, it is difficult 
to write data in all the pixels of the part which performs a black display usually not much long [ the 
period when image data are not inputted ]. However, it becomes possible to write data in all the pixels of 
the part which performs a black display by making a clock signal into a high speed like this example at 
the period when image data are not inputted. 

[0026] What is necessary is to use the above-mentioned configuration only for one side in the 1 st 
example, when the part as which a video signal is not displayed only about the one direction of a liquid 
crystal display screen arises although both the data driver clock generation circuit 4 and the gate driver 
clock generation circuit 5 were used. Moreover, in order to reduce the shift action of the indicative data 
in a vertical-retrace-line period, the clock control circuit 6 is used and data were written in by 1 level 
line, but when there are allowances of time amount, it is not necessary to use the clock control circuit 6. 
[0027] Drawing 7 is drawing showing the configuration of the liquid crystal panel of the 2nd example. As 
compared with drawing 1 2 , with the liquid crystal panel of the 2nd example, a data driver and a gate 
driver are formed in the both sides of a panel, and the point the data line and the scan line are made to 
be prolonged by turns from the driver of both sides, respectively differs from the thing of drawing 12 so 
that clearly. Such a configuration is called a tandem-type configuration. 
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[0028] Drawing 8 is drawing showing the configuration of the liquid crystal display of the 2nd example. 
As compared with drawing 2 , as for the liquid crystal display of the 1st example, it differs in that data 
driver 2a, 2b, gate drivers 3a and 3b, and video-signal vertical 2 dividing network 8 are established in the 
both sides of a liquid crystal panel 1 so that clearly. Also in the 2nd example, it carries out as [ write / 
by making the frequency of the clock signal inputted into a driver at the blanking period of a video signal 
increase like the 1st example / in a non-graphic display part / data ]. 

[0029] Although it enabled it to write data also in a non-graphic display part in the 1st example by 
making the frequency of the clock signal inputted into a driver increase to the blanking period of a video 
signal, it is difficult for the frequency of the clock signal inputted into a driver to have a limit from the 
relation of the actuation rate of a driver, and to make the blanking period of a video signal scan not 
much many data drivers and gate drivers. Then, a data driver can be divided into two and working speed 
in a data driver can be made into one half by making into one half the number of lines with the need of 
driving by each driver. If it is drawing 7 , the indicative data of upper data driver 2a to an odd number 
train will be supplied for the indicative data of an even number train from lower data driver 2b. And data 
driver 2b of upper data driver 2a and the bottom operates to juxtaposition. 

[0030] Also about a gate driver, as shown in the timing chart of drawing 9 , the gate drivers 3a and 3b 
on either side can be operated to juxtaposition, and clock frequency can be lowered to one half by 
considering as enabling alternately with right and left so that two gate drivers may not be turned on 
simultaneously. Of course, only one side of a data driver and a gate driver may be divided. 
[0031] Moreover, prepare a clock control circuit, the data of a non-image part are made to hold to the 
beginning of a vertical-retrace-line period like the 1st example at a data driver, and you may make it 
maintain the condition. Usually, in the shift register of a data driver and a gate driver, the sequential 
shift of the one shift pulse is carried out. Therefore, as the 1 st and 2nd examples were shown in drawing 
1515 , even when [ of a display screen ] arranging in the center mostly, with the shift register of a data 
driver and a gate driver, the sequential shift of the one shift pulse is carried out in an image part. 
Therefore, if it is a gate driver, a shift pulse is inputted into a gate driver from the abbreviation medium 
event of a blanking period, and by the time a blanking period expires with a high-speed scan clock signal, 
a shift pulse will be shifted to the starting position of the image part of a screen. And an image part 
inputs the usual scan pulse and a shift pulse is shifted to the termination location of the image part of a 
screen. And it is made for a shift pulse to arrive at the edge of the screen bottom by the abbreviation 
medium event of a blanking period with a high-speed scan clock signal again. 

[0032] In the 3rd example, the shift rate of the shift pulse in a blanking period is reduced in one half. 
Drawing 10 R> 0 is drawing explaining the shift pulse of the gate driver in the 3rd example. As shown in 
drawing 10 , when a shift pulse is shifted to the termination location of the image part of a screen, in the 
3rd example, a shift pulse is newly inputted. By this, the part as which the image of an upside and the 
bottom is not displayed will be scanned in parallel to the same time amount. When the newly inputted 
shift pulse is shifted to the starting position of the image part of a screen, the shift pulse inputted 
previously escapes from a shift register as it is, and stops influencing a display, since it arrives at the 
edge of the screen bottom. It is only the part of the one half of the part upside as which an image is not 
displayed, or the bottom which is scanned by doing in this way at a blanking period, and the shift rate of 
a shift pulse is good in one half. This technique is applicable also like a data driver. 
[0033] Since the shift rate of a shift pulse is made in half by making it a configuration like the 3rd 
example, it becomes unnecessary to usually make remarkably quick working speed of a data driver and a 
gate driver compared with the time of an activity. Therefore, time amount which can use the driver of 
the part low speed, and writes data in liquid crystal can be lengthened. 
[0034] 

[Effect of the Invention] As explained above, according to this invention, it becomes possible to display 
a video signal with the number of display dots smaller than the display pixel of liquid crystal, it becomes 
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possible to correspond to each display mode with 1 liquid crystal panel, and it becomes possible to use a 
liquid crystal display more nearly general-purpose. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the principle of this invention. 

[Drawing 2] It is the block diagram showing the whole 1st example configuration. 

[Drawing 3] It is drawing showing the detail of the clock generation circuit of the 1st example. 

[Drawing 4] It is drawing showing the horizontal timing of the 1 st example of operation. 

[Drawing 5] It is drawing showing the timing of the perpendicular direction of the 1st example of 

operation. 

[Drawing 6] It is drawing showing the timing of the clock control circuit of the 1st example of operation. 
[Drawing 7] It is drawing showing the configuration of the liquid crystal panel of the 2nd example. 
[Drawing 8] It is the block diagram showing the whole 2nd example configuration. 
[Drawing 9] It is drawing showing actuation of the gate driver of the 2nd example. 
[Drawing 10] It is drawing showing the shift pulse of the 3rd example. 

[Drawing 1 1] It is drawing showing the basic configuration of a TFT mold liquid crystal display. 
[Drawing 12] It is drawing showing the example of a configuration of the conventional liquid crystal panel. 
[Drawing 13] It is drawing showing the example of a configuration of the conventional data driver. 
[Drawing 14] It is drawing showing the example of a configuration of the conventional gate driver. 
[Drawing 15] It is drawing showing the example which displays a video signal on some screens. 
[Description of Notations] 

1 — Liquid crystal panel 

2 — Data driver 

3 — Gate driver 

4 — data — dry — a tapir — a RO@KKU generating circuit 

5 — gates — dry — a tapir — a RO@KKU generating circuit 

6 — KURO@KKU control circuit 



[Translation done.] 
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